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Complex network is network that with a large number of nodes and complex 
structure topology. There are many highly complexity network structures in 
mathematical science, economics and information science, this kind of network is 
randomness and variability, their internal topology structure are more complex, such 
as social networks, neural signal transmission networks, communication network, etc. 
Different fields such as science, engineering and information processing can accept 
the research achievements of a complex network, and new theory and research results 
are still pumping out. 
With the deepening of the research of complex networks, people found the 
relationship between different nodes can be quantitatively described, the strength of 
the correlation between the nodes could be used to describe the mutual attraction and 
repulsion trend, and establish the strength of the correlation matrix of the whole 
network, The study of complex network can help studing the entire network topology 
structure and related property, so the quantifiable nature has the value of the business 
research and scientific analysis. 
This dissertation study the complex network with the assortativity of node and 
the optimal state on the basis of the existing complex network theory research, the 
main research work focused on the following aspects: 
1. This dissertation redefines the properties of complex networks based on 
complex network, existing research mainly focus on the research of the whole 
topology structure of complex network , using the factor model to represent the 
cooperation relations between the nodes, establishing a basic understanding of the 
strength of the correlation between nodes. 
2. This dissertation analysis the advantages and disadvantages of the Pagerank 
algorithm, put forward a method base on node similarity to evaluate the correlation 
between adjacent nodes, so as to overcome the disadvantages of Pagerank algorithm , 
















iterative calculation public manner of neighbor nodes, Pagerank algorithm can only 
put forword uniform distribution of the connection probability, it makes researchers 
have a better understand relationship between nodal. 
3. Establishing a new Network model according to the law of Gravity, simulate 
the real network of the nodes as characteristic parameters of attraction or repulsion, so 
as to establish correlation matrix analysis. This dissertation introduces the process of 
establishing the Gravity charge effect network model, and analysis the main topology 
characteristic of charge effect model 
In prosepect section, this dissertation introduce the complex network partitioning 
dimensions of time and space, and complex network packet processing method based 
on heuristic algorithm are discussed respectively, and pointed out the future direction 
of further research work. The theory of correlation matrix have practical value, 
relational networks can be used to describe the node relevance and potential to find 
community groups, so the relationship between the nodes can be taken in the network 
as the association index, to analysis social work and the evolution rule 
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表 1-1  各种复杂网络的统计数据 












影视演员网络 无向 439814 25816571 117.5 3.9 2.51 0.81 
企业董事联系 无向 7543 45291 13.51 4.72 -- 0.98 
数学专家合作网 无向 264539 485479 3.98 7.63 -- 0.43 
合作天文数据交换 无向 51918 244290 9.36 6.21 -- 0.58 
合作基因学 无向 1710352 12111054 16.7 5.12 -- 0.58 
电话呼叫网络 无向 46899990 79887858 3.21    
Email 网 有向 60013 85800 1.38 5.02 1.7/1.9 0.17 
邮件地址 有向 17001 57219 3.45 5.14 -- 0.09 
学生关系网 无向 568 469 1.59 18 -- 0.01 





万维网(nd.edu) 有向 270004 1500129 5.66 12.4 2.2/2.4 0.31 
万维网(Altavista) 有向 202948996 2.23E+08 9.5 17.3 2.4/2.8  
引用网格 有向 794408 6841200 8.63  2.9/--  
罗氏词典 有向 1133 5214 5.00 5.21 -- 0.16 






自治层 无向 10700 32001 6.0 3.29 2.48 0.41 
电力网络 无向 4899 6600 2.73 20 -- 0.1 
铁路网络 无向 579 18582 67.2 2.21 -- 0.71 
软件交换包 有向 1398 1645 1.18 2.39 1.5/1.5 0.10 
软件类 有向 1400 2198 1.58 1.49 -- 0.11 
电子电路结构 无向 23988 52950 4.33 12.1 4 0.04 





新陈代谢网络 无向 756 3711 9.59 2.45 2.32 0.73 
蛋白质交换网络 无向 2105 2198 2.09 6.78 2.36 0.1 
海洋食物链 有向 129 600 4.34 2.14 -- 0.19 
淡水食物链 有向 89 984 11.2 1.8 -- 0.10 




















数随整个网络的节点数量 N 的增长而呈现函数式增长，而在图 2 中的复杂网络
中，每一个节点都有可能直接与网络中的任意一个节点相连接。因此在复杂网络
中，任意两个节点对之间存在直接路径的概率很大，简单网络与复杂网络在关系
密度上的对比如图 1-1 所示。 
 
图 1-1 简单网络与复杂网络对比 
 








(𝑣, 𝑢) ∈ 𝑁 ， 𝑣 ≠ 𝑢， 𝑣  和 𝑢 之间都存在相连边，这样的网络有完全耦合网络，
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